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ABSTRACT 
This report examines sociai impact assessment procedures 
in a general way, and then considers in more detail inadequacies 
in these procedures in the assessment of social impact on the 
i ndivi dua i s within the community. The use of sociai indicators 
to determine the individual attitudes towards a project and to 
evaluate changes in the quality of life of affected individuals 
are discussed, particularly the use of subjective indicators 
to study subjective well-being and satisfaction with life i n 
general and specific life concerns . GuideZines for more 
comprehensive social impact assessment procedures are suggested, 
and these are illustrated by outlining the recorrmended approach 
for social impact assessment of the possibZe coai Ziquefaction 
pZant at Muswellbrook, New South Wales. The Zegai framework 
in Australia for facilitating social assessment is also discussed. 
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GENERAL INTRODUCTION 
Originally social life was environmentally conditioned, if 
not determined. Gradually cultural controls over environmental 
conditions (such as technology) developed, and concern about the 
human impact on the environment ultimately followed, leading to 
formal environmental impact assessment (EIA). 
In its widest sense 1 environment 1 is considered to include 
'all aspects of the surroundings of man, whether affecting him as 
an individual or in his social groupings• (Environment Protection 
(Impact of Proposals) Act 1974-75). In practice EIA tends to 
concentrate on the physical surroundings of man, neglecting the 
social aspects. Consequently social impact assessment (SIA) is 
developing as part of, or as well as, EIA. 
The problem of SIA is not what we are doing to the 
environment, but what we are doing to ourselves through the medium 
of environment (through technological or other changes). Technology, 
socially directed and influenced, has tended to merge with the 
environment to become decisive in shaping the contours of society, 
itself becoming a major source of social impact (Wolf, 1976). Other 
sources of impact can be found in the realms of politics, economics 
and even law. 
The purpose of SIA is to predict and evaluate the social 
effects of a policy, program or project while it is still at the 
planning stage in order to choose the optimum alternative, and to 
prevent or ameliorate undesirable effects. However, after a time 
SIA should also allow the accumulation of information about social 
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change itself, and about the characteristics and directions of 
change of the structures and values of society. 
Initially it was intended in this project to study the social 
impacts of the two possible coal liquefaction plants in New South 
Wales (at Muswellbrook and Oaklands) because it was expected that 
the impacts would be somewhat different due to the dissimilar 
experiences of the residents of each locality. 
However examination of the procedures involved in SIA 
revealed inadequacies in several aspects. Many SIA simply con-
sidered demographic and economic effects of the proposal, and in 
others only the effects on the community and its institutions were 
studied while the effects on the individual were disregarded. 
Moreover the assessment of the impacts on the individual's 
perception of the quality of his life, his subjective well-being, 
was totally absent. Clearly the attitudes of those people who are 
likely to be affected by a project must be an important consideration 
in the assessment of the overall feasibility of a project - it is 
suggested that another purpose for SIA then is as a vehicle for 
expression of the non-expert member of the public's views of a 
project or policy. 
Consequently it was decided to study SIA itself, 
particularly those unsatisfactory aspects mentioned above, and to 
prepare guidelines for application of SIA to Australian problems, 
rather than to carry out unsatisfactory assessments of the social 
impacts of the coal liquefaction plants. 
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The report is organized as follows: 
Chapter 1 contains a general discussion of the purpose, scope and 
techniques of SIA. 
Chapter 2 considers the function of social indicators in SIA. 
Chapter 3 concentrates on subjective social indicators and their 
relationship to subjective well-being and the attitudes of 
individuals. 
Chapter 4 contains suggested guidelines for SIA. 
Chapter 5 outlines the Australian legislative framework relevant 
to SIA. 
Chapter 6 contains a preliminary discussion of the recommended 
approach to SIA of the possible Muswellbrook coal liquefaction 
plant as an illustration of the points made in earlier chapters. 
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PART 1 
THE THEORETICAL FRAMEWORK 
In Part 1 the theoretical aspects of social impact assess-
ment (SIA) and social indicators are discussed. 
1.1 
CHAPTER I 
SOCIAL IMPACT ASSESSMENT 
INTRODUCTION 
The social implications and consequences of economic growth 
and development have been either assumed to be universally bene-
ficial or largely ignored, especially those for the people whose 
communities are most affected. For example, developments which 
have occurred in outback Australia where only less affluent rural 
people or Aboriginals have been seriously affected have not attracted 
major concern about their systemic and social effects; the debate 
about uranium mining in the Northern Territory is probably the first 
issue of this sort in Australia that has generated widespread 
discussion and concern (and much of this is due to the involvement 
of other questions about the desirability of proceeding with the 
development). Even in urban areas affected populations have been 
left to live with only rumour or highly technical information while 
a project evolved over years is in their midst. 
1. 1. 1 The Role of Social Impact Assessment 
Social impact assessments (SIA) are designed to foresee, 
measure and monitor the direct effects of an activity and its 
indirect consequences on the social environment of a community. 
These activities may be technological, environmental, economic, 
social or cultural. Social impact assessments should be an integral 
part of the planning process proceeding in parallel with other 
aspects, and within the framework of wider social goals and the 
whole development program for a region or community. Figure 1.1, 
by Fitzsimmons et al, 1975, shows a model of the SIA process and 
its role in planning. 
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FIGURE 1.1 
The Process of SIA and its Role in Planning 
(from Fitzsirrunons et al, 1975) 
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Social Impact Assessrrents should collect information for the 
political decision-maker, but should also make this information 
available to the potentially affected population. It is one 
avenue for puhlic participation in the decision-making process by 
expressing the views of the potentially affected individuals and 
communities, who otherwise might not be able to be involved in the 
planning process. 
Social Impact Assessments should monitor the impacts of a 
project over all its stages; follow-up studies seem generally to 
have been omitted, so that no data base for subsequent assessments 
and decisions has accumulated. It would be valuable to compare 
the predicted effects described in the SIA with what actually 
happened when the proposal was implemented, in order to determine 
whether the preparation of an SIA had in fact influenced the outcome. 
1.1.2 The Effects of Social Change 
Hendricks and Ward, 1976, describe environmental change in 
terms of the systemic nature of such changes. 
'Any changes on any part of the subsystem will 
be felt through the entire system. Thus, not 
only are individual elements of the system 
affected, but also because of this the system 
must find a new equilibrium and, in doing so, 
become a different system. This is really the 
key concern in an environmental assessment, 
i.e. to describe the changes in individual 
elements of a system, which can be anticipated 
as a result of a proposed activity and then to 
grasp the fact that a new system may well emerge 
from these changes in aggregate. Whether this 
new system is wanted or not, is a value question 
to be settled politically.) 
This approach is also appropriate for SIA. Hendricks and Ward 
observe that because a fairly detailed degree of resolution is 
required to study the system, sometimes the overall perspective 
is lost; consequently the disaggregation process must be sensitive 
to the question of aggregation, and indicators selected on this 
basis. (The question of choice of indicators is discussed in 
Chapters 2 and 3). 
Clearly the effects of change on the social system depend 
on the present nature of the system; there is a dearth of Australian 
baseline data on- the attitudes and values of individuals and groups 
upon which to superimpose the effects of a change. 
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The differences in social states cannot be determined by simply 
comparing the conditions before and after a change. Some changes 
would have occurred in the absence of the plan, and some due to the 
presence of a plan even if it is not subsequently implemented due to 
anticipation effects and perhaps increased community awareness. For 
example, it is obvious that the Aboriginals in Arnhem Land have gained 
some political power and much experience in negotiating whether or not 
uranium mining proceeds, and this may have far-reaching social con-
sequences for them _(and for the rest of Australia). 
For each case it must be determined which parts of the social 
system are likely to be affected by a project, how these parts relate 
to the whole, and what aspects would be affected (for example 
psychological, cultural, lifestyle, economic and so on). Fitzsimmons 
et al, 1975, stresses that the process as well as the final effect of 
a change is important. There is evidence that the construction of a 
project can have greater social impact than the final plant. 
1.2 OBJECTIVES OF SIA 
Social Impact Assessment should predict and monitor social 
affects of a proposal with the ultimate objective of minimizing 
the negative impacts and maximizing the positive ones. Wolf, 
1974(a), lists other objectives: compliance with legislation, 
a component of environmental impact assessment (EIA), an appraisal 
of the condition of a society organized and changed by large-scale 
applications of high technology, and so on. He states that SIA 
should ask questions such as: what is changing? how can this change 
be detected and measured? what is the cause? what are the differential 
rates of change? what effect can public policy and social choice 
have on these changes? Wenk, 1978, suggests further questions such 
as what will happen if? what may happen unless? for whom are these 
consequences? 
1. 3 
1. 3. 1 
CHARACTERISTICS OF SOCIAL IMPACTS 
Direct and Indirect Impacts 
The social impacts of a project or other change may be 
directly attributable to this action (primary impacts ), for example 
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increased employment by an industry, or be derived from or induced 
by those changes (secondary impacts), for example increased crime 
rates. Secondary impacts can be of three types: 
Interactive effects due to interaction among 
primary or other secondary variables, for example 
increased population due to a new industry 
together with increased health hazards may cause 
breakdown in local medical services. 
Diachronic (long-range) effects~ either induced by 
previous impacts or newly stimulated effects, 
for example increased value of land near a develop-
ment, and increased educational expectations of the 
population. 
Cumulative effects resulting from the aggregation 
of other effects, for example increased employment 
by a new industry will lead to increased employment 
by other services, and hence even greater population 
increases than those directly attributable to the 
new industry. 
Through these mechanisms impacts which have no significance in 
.themselves can change the whole character of a region. For example 
in an undeveloped region the establishing of a mine which would employ 
only a few people would also be associated with increased transport 
facilities, better educated people, more money in circulation in 
the region and could eventually lead to greater expectations in 
the local population and hence to more development or to dis-
satisfactions (and their associated increased crime rates). 
Therefore the total effect of a change will not be a linear extra-
polation of past trends. Furthermore the change itself will cause 
a discontinuity in the trend (Vlachos and Hendricks, 1977). 
1.3.2 Other Characteristics 
Impacts will vary in timing, and duration - some will be 
specifically short-, medium- or long-term; some will manifest 
themselves immediately, and some after considerable delay. 
For example, the construction of a power station would have immediate 
but short-lived impacts on the employment and population levels 
of a community, whereas the transport infrastructure developed in 
association with the power station could have more lasting impacts; 
effects such as raised expectations of the community might not 
become evident for some time. 
Impacts will vary in many other ways also, being concen-
trated or dispersed, reversible or irreversible, random or 
systematic, homogeneous or differential, rapid or slow in action, 
nuisance or lethal in effect, and readily or not readily controllable. 
The mining of uranium in the Northern Territory will, of course, 
have concentrated social impacts on the local Aboriginal population, 
but it could also have very wide, even world-wide, social impacts 
related to security and the Nuclear Fuel Cycle. The urbanization 
of a farming community is likely to be largely irreversible in effect, 
whereas a change in local zoning laws could well have completely 
reversible impacts (if assistance to the reverse process were given). 
The onset of illness caused by psychological stress related to 
social change would seem to be fairly random as far as the planner 
is concerned, whereas economic subsidies and their impacts are 
highly systematic and either homogeneous or differential in nature 
depending on the conditions attached to their application. The 
amendment of some laws, such as a change in prerequisites for 
divorce, will have rapid social impact, whereas, clearly, the 
requirement for environmental impact assessment has had only slowly 
developing social impacts such as increased public awareness and 
participation in decision-making. The construction of a dam might 
cause nuisance effects such as access problems, or could cause the 
proliferation of lethal diseases such as bilharzia (snail fever). 
In general it would seem that the impacts which are more physical 
in nature (such as economic impacts) are more controllable than 
more psychological impacts which are largely influenced by 
individual perception and societal culture. 
As far as the affected population is concerned, the impacts 
will be related to the role of the individual in the family and the 
community, previous experience, strength of position (economic, 
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legal, age), and values. The effects may occur at different levels 
of society: the individual, family, community, regional or national 
levels (Fitzsimmons et al, 1975). The distribution of social and 
economic costs and benefits is frequently inequitable and accrues 
to different groups. For example, the downstream farmers who use 
irrigation obtain the major benefits from the construction of a 
dam, whereas the community which must relocate because of the 
project pays most of the cost. Consequently development proposals 
can lead to community conflict, but it can also result in increased 
community cohesion by providing a common focus of interest. 
1.4 CRITERIA FOR SIA 
Warner and Preston, 1974, discuss the criteria for EIA, 
but the same criteria are appropriate for SIA. It is suggested that 
the actual methodology used depends on the purpose, significance 
of the issues, and whether the alternative projects are fundamentally 
different (such as a choice between solar or oil-fired power sources) 
or incrementally different (such as a choice between a coal or oil-
fired power station). Limiting factors will be resources for the 
study (data, manpower, time, cost) and technological and admini-
strative constraints. 
General criteria are that the SIA be replicable, unambiguous, 
unbiased, and sufficiently flexible to be applicable to projects of 
a different scale or range. 
Criteria for cont~nt are discussed at length. It is 
recommended that impacts identification be comprehensive, specific, 
and restricted to those attributable to the project. They suggest 
that the measurement of the impacts should involve explicit 
indicators to quantify the impacts. (I think that is not necessarily 
desirable, and this question will be discussed more fully in 
Chapter 2). 
Interpretation of impacts must involve some subjective 
assessment of the significance of the measured data, and the criteria 
for this assessrrent must be explicitly stated, together with any 
uncertainty on the data, and the risks of low frequency high 
magnitude impacts. Alternative projects (including no project) 
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options must be fully considered. 
Corrununication of the assessment should include a summary 
of the key issues, and it should be circulated widely, but 
particularly to the potentially affected parties. Fitzsimmons 
et al, 1975, points out that the decision process itself is an effect, 
and can lead to a sense of powerlessness if the community is not 
consulted (even if the outcome is ultimately beneficial to them). 
Burdge and Ludtke, 1972, found empirically that knowledge of a 
project had a negl i gi b 1 e effect on attitudes towards reservoir 
development, but Dasgupta, 1967, reported that knowledge about a 
project and its purposes was highly significantly related to 
favourable attitudes towards watershed developments. It would be 
interesting to resolve this issue. 
Finally, Wolf, 1974(a), makes a very pertinent comment 
that 'effectiveness ' rather than ' efficiency ' should be the 
overriding consideration in SIA. 
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CHAPTER 2 
SOCIAL INDICATORS AND THE QUALITY OF LIFE 
2.1 INDICATORS 
2.1.1 General Properties of Indicators 
Bunge, 1975~ describes an indicator as being a token or 
symptom of a condition; there is no such thing as an indicator 
itself. Thus a high unemployment figure indicates a sick economy 
and human hardship, but means nothing in its own right; similarly 
1 i tmus paper co 1 our merely indicates acidity or bas i city. Theories 
must relate indicators to what they indicate. 
Bunge provides a useful classification of variables, 
reproduced in Figure 2.1. It is important to note that while all 
indicators are variables, not all variables are indicators. 
Variable 
FIGURE 2.1 
TYPES OF VARIABLES 
(from Bunge, 1975) 
Valuable in themselves 
-------- e.g. population 
Observable 
Unobservable 
~ Valuable as indicators ~ ~.g. size of police 
force 
Scrutinizable 
i ndi ca tors 
~ e.g. social 
~ cohesiveness 
Occult 
via 
~ e.g. Mood of the 
Nation 
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A single indicator can respond to several values of 
indicated variables - for example, in estimating social status 
indicators such as income, savings, property and influence are all 
relevant - that is, several indicators must be used simultaneously. 
This is the case for estimating quality of life. Increasing 
the number of indicators used in an assessment will not necessarily 
remove uncertainty or increase validity. It is the quality and 
relevance of the indicators which is important, the validity of 
the underlying theory relating these observable variables (as 
indicators) to the variable under study. 
Bunge points out that if we are using an input-output 
(or black box) model, which contains no theoretical structure, we 
cannot ignore the input data because the outputs are reliable 
indicators; our understanding of the situation will not increase 
simply by producing more social statistics. 
Spilerman, 1975, explains that social phenomena are 
manifestations of more fundamental processes; alternative expressions 
can arise from the saITE underlying condition or the same expression 
can be due to more than one cause. It is the underlying cause::; or 
conditions which need to be studied in SIA. 
2.1.2 Social Indicators 
There are two types of social indicators. Rodgers, 1977, 
describes objective social indicators as quantifiable characteristics 
of the environments in which people live, for example census data 
on income levels. Subjective social indicators, on the other hand, 
are expressions by individuals about their O\'rn lives, for example 
personal evaluations of satisfaction with income. These are the 
terms in general use, and will be used in this report. The relation-
ships, relevance and properties of these two types of indicators is 
discussed in Sections 2.3 and 2.4. It must be stressed that the 
interpretation whether explicit or implicit of objective social 
indicators is never value-free, and even their measurement may be 
less 'objective' than most people realize. 
2.2 THE QUALITY OF LIFE 
2.2.1 Components of the Quality of Life 
The quality of an individual's life depends on the physical, 
biological, technological, social and interpersonal attributes of 
their life conditions, and how these are perceived and evaluated by 
that individual and by others. A given condition means different 
things to different people, and quality of life is the consequence 
of a complex mixture of objective conditions and personal charact-
eristics. Hence both objective and subjective social indicators 
are required to determine whether _a change in the perceived quality 
of life is attributable to a change in external conditions. The 
latter are more manageable by institutions than the attitudes and 
feelings of the individual. (Andrews and Withey, 1974 and 1976; 
Rodgers and Converse, 1975). 
Andrews and Withey postulated the conceptual model shown 
in Figure 2.2 to explain the structure of perceived quality of life. 
FIGURE 2.2 
CONCEPTUAL MODEL OF PERCEIVED QUALITY OF LIFE 
(from Andrews and Withey, 1974) 
Perceived 
Quality of('---~-
Life 
Role set 
e.g. house, job 
~ Integrate 
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Life 
Domains 
/ 
Integrate 
(Using 
different 
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~ 
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success 
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McCall, 1975, on the other hand believes that quality of life 
consists in the obtaining of the necessary (but not sufficient) 
conditions for happiness throughout society. He recommends the use of 
objective measures in order to improve the objective life conditions 
which enable increased satisfactions with life. Clearly improvement 
of objective life conditions i s the aim of social welfare, but there 
is a need in the first place to identify which of those objective 
conditions have the greatest affect on the perceived quality of life. 
Only subjective indicators can be used to do this. 
2.2.2 Subjective Indicators and the Quality of Life 
The role of subjective indicators is to elucidate the 
relationships between objective life conditions and perceived well-
being. 
The Urban Issues Committee, 1972, caution that because the 
individual's perception of a given situation is influenced by his 
degree of familiarity and previous experience with such a situation, 
care must be taken to avoid misinterpretation of the attitudes and 
values expressed. Furthermore, attitudes and aspirations are fre-
quantly not complemented by behaviour, and they give the example that 
duration of residence need not reflect the individual's opinion of 
that place because of other factors which may also be involved (for 
example, employment), and cannot be used as an indicator of satis-
faction with residence. Similarly Crossley, 1978, points out 
attitudes towards domestic energy conservation might not be 
reflected in use patterns due to constraints of an economic, 
institutional or informational nature. 
Notwithstanding these caveats studies of the quality of life 
are valuable to assess the overall nature of the impacts of change 
on the individual and his family, both of a physical and psychological 
kind. Changes in individual perception and interpersonal relationships 
are just as important as changes in the physical environment or 
economic well-being; quality is in the eye of the beholder. 
2.3 
2.3.1 
THE RELEVANCE AND RELATIONSHIPS OF SOCIAL INDICATORS 
Conceptual Framework 
Boyden, 1976, describes a conceptual framework relating the 
external environmen~ and human well-being. The environment experienced 
by the individual consists of factors from the total environment which 
have been filtered by societal constraints (such as religion, economics, 
geography, etc) to produce the individual 1 s personal life conditions 
and behaviour patteins. These are further modified by the individual 1 s 
perception and by his genetic background (genotype), resulting in his 
personal quality of life. Previous total environment and human exper-
ience also modify perceptions of the quality of life. These relation-
ships are illustrated schematically in Figure 2.3. In the context of 
the ability of social indicators to monitor quality of life, it will 
be seen that subjective social indicators are relevant for studying 
biopsychic state, while objective social indicators can be used to 
measure life conditions; used together they can monitor the whole of 
human experience for the individual (the quality of life). Alternat-
ively, in terms of the classification of variables described by Bunge 
discussed in Section 2.1.1, the unobservable viriables relate to the 
biopsychic state component, while the observable variables relate to 
the total environment plus life conditions segments. 
2.3.2 Quality of Life Indexes 
Clearly subjective and objective social indicators are in 
different dimensions, and have different frames of reference as 
described above. Therefore indexes of the quality of life which are 
ad hoc aggregates of objective and subjective indicators have no 
validity . Andrews, 1974, considers that all subjective indicators 
do have a common frame of reference on the individual 1 s judgement and 
can be aggregated, but the various objective indicators belong to 
different frames of reference and are therefore incommensurable (for 
example divorce rates and crime rates). The question of the 
aggregation of subjective indicators is discussed further in 
Chapter 3. 
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Mack, 1974, attempts to overcome the problems of 
incommensurability of the tangible and intangible aspects of the 
quality of 1 i fe by use of the cash nexus. She asks respondents to 
distribute the last 1% of their incomes to buy utility in intangibles 
such as safety and tangibles such as housing. She believes that the 
comnonality of human experience is sufficient a frame of reference 
for this to be valid. However I cannot believe that intangibles can 
be valued by individuals in money (or any other quantitative) terms, 
despite what economists believe. 
For example, in an attempt to evaluate the cost of noise 
nuisance to residents the Roskill team asked householders what sum 
of money they would require to induce them to move. This question 
avoided the problem of the 'free rider', but the answers were used 
as a measure of how much a consumer is willing to pay to buy back 
quiet and stay where he is. These issues are clearly different, and 
the use of the measures in this way is quite invalid. Furthermore, 
if a respondent was unwilling to state a sufficient inducement to 
move an arbitrary value of 20% of the market value of the house was 
applied; for those who said they would not sell at any price a 
valuation of 200% above market price was assumed (which was the 
average of the highest group who did name a figure). The Report 
stated that this was a generous allocation for those people. The 
incorporation of such figures into a cost-benefit analysis can 
obviously result in a dubious decision being taken. (Commission on 
the Third London Airport, 1971; Pearce, 1976). 
2.3.3 RELATIONSHIPS BETWEEN SOCIAL INDICATORS AND PERCEIVED QUALITY 
OF LIFE 
Schneider, 1975, observes that there is a marked tendency to 
generalize objective social indicators to global quality of life 
statements, and to equate observed conditions with actual differences 
in the life experiences of people. Clearly this is inadmissible. 
Of course objective indicators are useful in their own right, but 
the individual's perception of his own environment is also an 
important aspect of the quality of his life, and this can only be 
studied by using subjective indicators (which attempt to tap this 
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directly rather than implying the connection). Rodgers and 
Converse, 1975, point out that it is also dangerous to add human 
meaning to objective data from the attitudes of the analyst or the 
reader since these attitudes may well not correspond with those 
of the population under study. This point is illustrated by findings 
of Troy, 1971 and 1972, that the attitudes of residents to their 
dwellings were very different to the assessments of their interviewers. 
Experimentally Schneider, 1975, found no relationship between 
subjective and objective indicator measurements of such concerns as 
job, housing, and income. However Hall, 1976, found that some 
variables such as housing and health did have stable relationships 
between their objective and subjective indicator measurements. 
Similarly, Rodgers and Converse, 1975, found stable relationships 
between the two types of indicators for income, work status and 
ma ri ta 1 status . 
Several researchers have found that the conjunctive use of 
both types of indicators improved the level of explanation of various 
phenomena, (for example Michelson, 1974 and Newman, 1975). Marans 
and Rodgers, 1975, suggested that satisfaction depends on the 
attributes of the concerns, the individual's perception of these, 
and his comparison with what he considers to be ideal; that is, 
satisfaction depends on objective conditions modified by the present 
situation, past experience and personal attitudes. They found that 
subjective indicators explained 32% of the variance of satisfaction, 
while subjective plus objective indicators explained 36% of the 
variance. 
In summary, the conjunctive use of both subjective and 
objective indicators of the quality of life is to be recommended. 
Neither type of indicator used above should be generalized to 
evaluations of the quality of life. The contributions of both 
subjective and objective indicators will become more valuable when 
their interactions and their relationship to the actual life 
situation can be understood. 
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2.4 THE PROPERTIES OF SOCIAL INDICATORS 
Social indicators are only useful if their properties are 
known. In particular the following properties are important. 
(1) Validity (Construct Validity) - the degree to which 
the measure of a concept actually reflects that concept -
the freedom from measurement error. 
(2) Reliability - the degree to which successive measurements 
give the same results - the freedom from random error. 
(3) Refinability - the sensitivity to fine distortion. 
(4) Permissability - the range of error tolerance. 
(5) Corrrparativity - the constancy of the measure over 
time and space. 
(Stinchcombe and Wendt, 1975; Vlachos et al, 1975) 
Campbell et al, 1976, suggest that because objective 
indicators generally have high reliability but low validity, and 
subjective indicators have moderate reliability and moderate 
validity, that they be used jointly in any study. 
These authors also note that objective indicators are 
usually normative, in that the more (or the less) of the phenomenon 
measured the better; for example the lower the crime rate and the 
higher the rate of child immunization the better. (This in itself 
is a subjective value-judgement inherent in the design of the 
objective indicator). Subjective indicators frequently have an 
optimum level, with both excesses and deficits being detrimental; 
for example too low a satisfaction with one's standard of living is 
detrimental to one's quality of life, but too high a satisfaction 
level may mean accommodation to undesirable living conditions also. 
2.5 THE USE OF SOCIAL INDICATORS IN SOCIAL IMPACT ASSESSMENT 
To obtain the maximum understanding of the human meaning of 
a social change the joint use of subjective and objective social 
indicators is to be recommended. SIA which have been completed to 
date generally used only objective indicators, particularly economic 
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ones. Most have completely ignored the attitudes and perceptions 
of the affected populations, and at best have used only narrative 
descriptions of interviews with local representatives and admini-
strators to assess subjective impacts. This latter procedure is 
even recommended by Fitzsimmons et al, 1975, in their guidelines for 
the social well-being account which was to have been part of the 
multi- objective planning process in the U.S.A. before it was discarded 
for political reasons. The initial studies using subjective indicators 
as well as objective ones would of course be both expensive and 
time-consuming, but optimistically subsequent assessments would need 
only to investigate the characteristics peculiar to the local 
community and the project under study if some degree of common impacts 
were observable in the first completed assessments. 
2.6 TYPES OF MODELS FOR STUDYING SOCIAL CHANGE 
Either an inductive or a deductive approach is possible when 
formulating a model for social change. The inductive method takes 
the particulars of a previous event and examines them using precon-
ceived indicators in order to formulate the rrodel. The deductive 
method consists of first postulating the relationships between the 
relevant variables to form a model, and then developing indicators 
to measure and monitor these variables throughout the development 
of the project. Wolf, 1974(a), favours the deductive approach, 
while Vlachos et al, 1975 use the inductive method. 
It would seem that a combination of these approaches might 
be most suitable for SIA. The impacts of previous projects should 
be studied to ascertain the relevant variables; then for the case 
under study the relationships between these variables should be 
postulated in a model and indicators developed and used to study 
the social impacts as tr.ey occur. This will be possible when a 
data bank for SIA has been established, but meanwhile the deductive 
approach must suffice in Australia. 
Spilerman, 1975, discusses several model types, the choice 
of which depends on the type of data to be studied -
(l) Replication models use repeated cross-sectional surveys 
on similar but separate sets of individuals. The 
results can only give gross or 'macro' information on 
the changes that have occurred in the population as a 
whole. 
(2) Longitudina l mode ls use repeated observations of the same 
group of individuals. This allows more detailed 'micro ' 
information to be gained, such as the change in attitudes 
of individuals. 
Both these types of models can be 
(3) dynamic, in that they study changes over time. 
Johnson and Burdge, 1974, use comparative diachronic analysis, 
which involves looking at the changes which have occurred in a 
community due to a project, both as similar as possible to the one 
under study. Wolf, 1974(b), points out that finding such a comnunity 
and project is difficult, and furthermore the use of inconsistent 
methodologies in the two studies can give rise to problems of 
comparison. This method is the spatial equivalent of a replication 
study. 
Vlachos and Hendricks, 1977, discuss mathematical dynamic 
mode l s, whereby the effects of changes in inputs or conditions on 
the whole system can be studied. They list three difficulties with 
this approach : the validity of the laws and relationships used in 
model construction; the establishment of const an ts fo r the model ; 
and the large amount of data required. Wolf, 1974(a), also points 
out that such dynamic models cannot deal with the discontinuities 
inherent in rapid attitude changes. 
Vlachos et al, 1975, describe all the foregoing types of 
processes as predict ive in nature and point out that the teleological 
process of normative f or ecast i ng is also applicable to SIA. Normative 
forecasting involves the specification of future goals, needs, 
objectives and desires, and these are then projected backwards to the 
present to determine what capabilities are in existence or could be 
extrapolated to meet these future goals. There is a real need to 
question the goals of society as well as the techniques used to 
attain these goals in SIA. 
While I think that descriptive profiles, and comparative 
diachronic and replication studies are only adequate as a preliminary 
step in the assessment procedure, I do not consider that mathematical 
models are appropriate or justifiable either for SIA. I recommend 
the use of longitudinal models involving both subjective and objective 
indicators to identify, monitor, and forecast social impacts. This 
method is not as precise as a mathematical model study but it conveys 
much more information than descriptive narrative, is more sensitive 
than replication studies and yet does not require the quantification 
of intangibles, the aggregation of incommensurates or the use of 
possibly invalid relationships. 
PART 2 
THE EFFECTS OF CHANGE ON THE INDIVIDUAL 
This report will concentrate on the effects of social and 
environmental change at the level of the individual in the social 
structural hierarchy. The effects of such changes are less well 
understood and documented at this level than those at the other 
levels of society. In Australian environmental impact assessments 
they seem to have been totally ignored. Chapter 3 considers the 
methodology and experimental results of studies on subjective 
well-being. 
3.1 
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CHAPTER 3 
SUBJECTIVE WELL-BEING 
INTRODUCTION 
Concern for individual well-being and the quality of life 
must include the meaning of the objective world to the individual. 
A person's subjective well-being depends on a large number of factors, 
such as his physical environment, social networks, values, aspirations 
and the satisfaction of his needs. Andrews and Withey, 1977, found 
empirically that subjective (or perceived) well-being does not 
correlate well with reported behaviour or with the 1objective 1 life 
conditions; numerous other authors have had similar findings as 
discussed in Chapter 2. Consequently subjective well-being itself 
must be assessed, and used in conjunction with more objective 
assessments of conditions external to the individual. 
The differences between some of the variables concerned with 
subjective well-being is important, particularly needs and wants and 
happiness and satisfaction. 1 Needs 1 are necessities, whereas 'wants' 
are the individual 1s desires and hence are influenced by aspirations 
and expectations. Both needs and wants are relevant to the subjective 
perception of well-being, and the distinction in this context is not 
clear cut. 
'Happiness' has an affective or emotional connotation but 
'satisfaction' is more cognitive and independent of emotional 
influences. Rodgers and Converse, 1975, found that these measures 
are often covariant. However Campbell et al, 1976, noted that they 
have opposite trends with age, and suggested that the variation 
between happiness and satisfaction might indicate behaviour; also 
happiness can be affected by mood. Brenner, 1975, found that 
happiness is also affected by the way a person is feeling 
(quality of affect) and this must be assessed and taken into account 
in the measurement of happiness. According to Rodgers, 1977, it is 
the evaluation of present position rather than either transitory 
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moods or permanent values (which are less sensitive to change) that is 
relevant to quality of life measurements. Andrews and Withey, 1976, 
found that perceptions of past events had only a moderate relationship 
to evaluation of present position, and that anticipation of the future 
had no relationship with present evaluation at all. 
Much of the work on subjective well-being is based implicitly 
on the somewhat controversial notion suggested by Maslow in 1954, that 
there is a hierarchy of human needs. He proposed that when the needs 
of an individual at one level are satisfied, then these aspects become 
less important and higher levels of satisfaction become more important. 
The hierarchy which Maslow suggested is: 
1. Basic survival and physical needs 
2. Security and independence 
3. Social and belongingness needs 
4. Esteem 
5. Growth and self-actualization. 
For example, once a person has sufficient income to cover his basic 
requirements, then the quality of life becomes important to him. 
In a very recent paper Wilkening and McGranahan, 1978, found 
that life satisfaction was related to (1) the discrepancy between 
the individual 1 s expectations and his ability to satisfy these within 
his environment, and (2) discrepancy between the individual 1 s need for 
affection, acceptance and identification and its realizations. The 
second relationship is particularly important for social change, 
because such disruptions can cause loss of identity (established 
statuses, roles and social relationships). 
Bharadwaj and Wilkening, 1977, observe that there is no 
generally accepted conceptual framework for studying subjective 
well-being. Bradburn, 1970 focussed on happiness; Dalkey, 1972, 
on Maslow's hierarchy of needs; and Abrams, 1973, Andrews and Withey, 
1973 and Campbell et al, 1977 all used a combination of overall life 
satisfaction and satisfactions in the various life concerns. The 
general model of these last groups of researchers assumes that 
overall life satisfaction depends on satisfaction in each of the 
various life concerns (such as family or job); this in turn is 
determined by how well each of these concerns matches the individual 1 s 
own needs, values and expectations. 
3.2 
3.2.1 
THE MEASUREMENT OF SUBJECTIVE WELL-BEING 
Asking Questions 
This section is largely based on the comprehensive guidelines 
prepared by Whyte, ·1977. To obtain subjective assessments of 
individual well-being and attitudes towards specific proposed changes 
questions must be asked. Attitudes are more relevant than moods or 
values, and attitudes cannot reliably be inferred from observed 
behaviour. Interviews can provide such information not systematically 
available by observation, for example historical aspects of places 
and individuals, and the feelings and beliefs of people. 
An unstandardized inteY'View does not consider all respondents 
equally, but uses the particular expertise of each person separately. 
The respondent is allowed to define the situation in his own terms. 
However it should not be unstructured but should move from the more 
general to more specific types of questions, and should be designed 
to increase validity by the use of both intrapersonal and inter-
personal cross-checks. 
A questionnaire or standardized interview can be used when 
the answers can be (to some extent) anticipated. It does require 
greater resources of time and money than an unstandardized interview, 
and a trade-off between efficiency and validity may be necessary. 
A pilot study must precede the main survey to eliminate ambiguity, 
conflict and other difficulties (such as wording) which would 
affect the reliability and validity. The answers can then be 
precoded. 
The procedure must have an obvious logic and consistency, 
clarity, and provide information about its purpose. The order of 
presentation of the items has been found to be important; open 
questions should precede closed ones, and difficult questions should 
25 
be at the end. For example, Abrams, 1973, found that the placement 
of questions relating to satisfaction with income affected answers 
to other questions. The whole interview should not be too long, 
and Whyte suggests a half hour duration. Respondents may provide 
different answers depending on whether they have had time to think 
about the reply previously, and in some cases reinterview may be 
necessary. 
Attitucle scales can be used to measure the direction, strength 
and relationships of attitudes. Intertemporal comparisons and the use 
of interval rather than ordinal data may be possible. 
3.2.2 Analysis 
The responses to questionnaires are analysed to identify the 
aspects of life that concern people, and how people's feelings about 
these concerns are organized. From a selection of specific concerns 
social indicators for evaluation of subjective well-being can be 
developed. Several types of analyses can be carried out. 
(1) Assessment of self-evaluated well-being or satisfaction/ 
happiness with their own lives (sometimes called global well-being). 
(2) Assessment of satisfaction/happiness with each life concern. 
(3) Identification of those life concerns which are most correlated 
with and which can be used to predict global well-being. (4) Identi-
fication of those life concerns which are considered to be most 
important by the individuals. All of these analyses can be used to 
study changes in attitudes over time, or to compare the attitudes of 
different groups of people (dispersion). 
The measurement techniques used by Andrews and his colleagues 
are described in Andrews and Crandall, 1976. 
(1) A rating by the respondent using a scale with seven categories 
labelled 'delighted', 'pleased', 'mostly satisfied', 'mixed', 
'mostly dissatisfied', 'unhappy' and 'terrible' is used to 
evaluate affective responses for both global well-being and 
separate life concerns. This is usually referred to as 
the Delighted-Terrible (or D-T) Scale. 
(2) A 7-point non-verbal scale consisting of stylized faces with 
varying mouth expressions, called the Faces Scale. 
(3) A ladder with nine rungs (adapted from Cantril, 1965), 
labelled from 1 best I could have' to •worst I could expect 
to have•, called the Ladder Scale. 
(4) Nine circles, each with eight sectors containing either a 1 + 1 
or 1 - 1 , the numbers of 1 + 1s 1 increasing from zero to eight, 
called the Circles Scale. 
(5) The Social Comparison Technique, in which respondents compare 
their lives or concerns with six other people, rating it B if 
better, S if the same, and W if worse. 
(6) Ratings by Others, in which other people nominated by the 
respondent answered questions on the 0-T Scale. 
Seven categories are generally considered to be the maximum 
discrimination an average respondent can make, and yet are sufficient 
to determine statistical variance. Campbell and colleagues 
(Campbell and Converse, 1972; Campbell et al~ 1976; Rodgers and 
Converse, 1975; Morass and Rodgers, 1975) and Abrams, 1973, ask 
respondents to 
( from 1 to 7) . 
( from O to 10) 
rate their satisfaction on a seven-point scale 
However Abrams prefers to use an eleven-point scale 
because he thinks that respondents find this easier, 
perhaps due to the traditional school marking systems. 
There are fundamental problems with such techniques -
whether a particular gr~duation on the scale means the same to 
different people or to the same person at different times, and 
whether a given scale graduation means the same thing to a particular 
person when applied to different aspects of their lives - that is, 
commensurability . Frequently questionnaire scores are analysed 
statistically and then used as cardinal measures in aggregation into 
indexes of various types, and there is reportedly experimental 
evidence that this is a valid procedure, (for example Rodgers and 
Converse, 1975). However it may well be that the very differences 
between individual interpretations which are thus concealed are very 
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important in assessment of subjective well-being. 
Abrams also asked respondents to rank the most important, 
next most important and least important life concerns with respect to 
importance in determining general satisfactions; these are scored 
+2, +1 and -1 respectively. Whyte, 1977 considers that only the most 
and least important markings are valid, because intermediate positions 
are confused by the possibility of indifference. These rankings lead 
to an ordinal measure, which does not depend so critically on 
corrunensurability. 
3.2.3 Concerns about the Measurement of Subjective Well-being 
Andrews, 1974, discussed the methodological concerns expressed 
in the literature about subjective social indicators - their validity, 
interpretation, completeness and utility. 
1. Validity - the •goodness• of measures of how people evaluate 
their lives. Problems include : (a) people have not previously 
thought about the questions, (b) questions of privacy, (c) biased 
replies, and (d) rapidly changing perceptions. He reports that a 
few percent of people fell into category (a), and only about 15% 
of people refused to answer questions (category (b)). Category (c) 
is discussed more fully later in this section. With respect to 
category (d), Andrews found that the answers of over 80% of respondents 
were stable over 5 months, when allowance was made for real changes in 
people 1 s circumstances. 
2. Interpretation - Concerns were expressed on the grounds of 
(a) lack of understanding what the respondents• answers mean, and 
(b) the different criteria for evaluation for different cultural 
groups or for the same group over time. He does not discuss the 
first objection, but provides experimental evidence from his own 
work and that of Cantril, 1965, that there are broad simularities 
across various demographic groups both in the structure of their 
perceptions of life components and in how they integrate these 
in evaluating well-being. The influence of time on the interpre-
tation of subjective indicators has not been studied but Andrews 
suggests the use of indicators of enduring aspects of life (such as 
family and housing) and the frequent monitoring of other indicators 
to elucidate this aspect. 
3. Completeness - The range of possible human concerns is very 
large, but Andrews found experimentally that about twelve of these 
items, so long as they are well distributed over the various types of 
concerns, can explain 50 to 60% of the variation in an index of 
perceived life quality; the inclusion of further items is not 
effective in raising this explanatory power, which is estimated to 
be about three quarters of the valid variance in the index (due to 
other factors affecting validity discussed elsewhere). The question 
of the use of a quality of life or subjective well-being index is 
discussed later. 
4. Utility - This is criticised on three grounds: (a) people 1 s 
dissatisfactions are irrelevant since they are ignorant of the true 
impact of various life conditions, (b) the relationship between 
individual satisfaction and societal welfare is not known, an~ 
(c) alternative measures are cheaper. In reply, Andrews observes 
that people 1 s dissatisfactions are real to them, and suggests the use 
of subjective indicators in conjunction with objective ones to over-
come this criticism. He offers no evidence for or against (b), 
and points out that the costs of collecting data for subjective 
indicators will decrease as the data base increases and techniques 
improve, and furthermore, as discussed in Chapter 2, objective 
indicators are not alternatives to subjective ones. 
The Validity of Measurements of Subjective Well-being 
Invalid indicators lead to bad data and poor decisions 
regardless of how appealing they are to policymakers or private 
citizens; it is important that measurement error is made explicit 
and taken into account. Construct validi-ty is the relationship-
between an observed measure and an unobserved theoretical construct 
(or object of thought). The variance of a measure is due to three 
components: valid covariance (construct validity), correlated error 
variance (reflecting influences other than those the measure is 
intended to measure), and residual variance. The reliability of a 
measure depends on the sum of the construct validity and correlated 
error components. Construct validity depends on both the relationships 
among the observed variables and assumptions about the relationships 
of the unobserved variables (or theoretical constructs). 
Andrews and Crandall, 1976, have applied the maximum 
likelihood technique developed by Joreskog 1969, 1970, 1973 for 
estimating simultaneously parameters for observed and unobserved 
variables in a mod~l which allows the error components to be 
correlated, to the measurement of subjective well-being. They 
found that the validity of single questionnaire items \\/as in the range 
0.7 to 0.8, implying that half to two-thirds of the variance is 
valid. For example, for validity 0.80 and reliability 0.74, 
variance is composed of 64% valid variance, 10% correlated error 
variance, and 26% residual variance. This is a typical result, and 
consequently it appears that reasonable validities can be achieved 
using subjective indicators, depending on the measurement technique. 
They found that the D-T Scale, the Faces Scale and the Circles 
Scale had validity coefficients of about 0.8, and the Ladder Scale 
had a validity of 0.7; however the Social Comparison Technique 
and Ratings by Others only showed validities of about 0.4. (These 
methods are described in Section 3.2.2). Clearly the respondent's 
feelings were assessed less accurately by other people than by the 
respondents themselves. 
Bias in the Measurement of Subjective Well-being 
For standard statistical analysis the responses should be 
normally distributed, with some spread to allow for differentiation. 
Andrews and Withey, 1976, found that the actual distribution of 
responses varied with the type of questions and the method of 
response. Of course there are methods available for analysis of 
skew and multimodal distributions, but they are extremely 
complicated and tedious. It would be preferable to design the 
questionnaire so that an approximately normally distributed 
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response occurs, provided no validity is lost in so doing. 
Campbell et al, 1976, state that bias is acceptable if there 
is no distortion - so-called 'edge bias' - and that such bias is at 
least partially real, since most people can ensure that they are 
comparatively happy. Bias is especially common in the more private 
domains rather than the more consensual ones. Uneven bias is a 
problem, particularly for cross-domain comparison. 
There is some bias towards socially acceptable answers, 
and this tendency is uneven, being associated more with specific 
categories of individuals such as those with a low educational 
level, and older people. To identify and allow for such bias, the 
use of opposite questions in a questionnaire is recofffilended . . (Crown 
and Marlowe, 1964, reported a tendency to 'deny bad 1 rather than to 
'assert good'). The overall bias attributable to socially acceptable 
answers is slight - approximately 1.5 to 3.0 per cent of variance. 
Andrews, 1974, found similar percentages. Campbell et al, 1976, 
mention other extraneous influences, such as negative biases 
attributable to lack of enthusiasm for or discomfort during the 
interview. 
Andrews, 1974, ·considers that such biases in total are rather 
small and do not change rapidly with time, and so cancel out when 
comparing subjective indicators for different times for the same 
population. 
3.3 EVALUATION 
3.3.1 The Relationships between Life Concerns and Global Well-being 
Andrews and Withey, 1976, identified the life concerns which 
have most impact on the feelings about life as a whole; these were 
found to be those concerns closest to people's personal lives and 
over which they can have some control. Similarly, Levy and Guttman, 
1975, found that happiness was related most closely to the primary 
social environment such as family and leisure, less with income, 
dwelling, education and health; the secondary social environment such 
as the neighbourhood and town had a low correlation with happiness. 
Andrews and Withey, 1976, found furthermore that life concerns 
were related in multivariate analysis to global well-being but not 
to the prediction of change - apparently people keep notions of change 
distinct from current levels of feelings. 
The results from an extensive series of analyses (such as 
those reported in Campbell et al3 1975, and Andrews and Withey, 1974) 
are that overall life satisfaction can be adequately predicted using 
a simple linear additive combination of life concern satisfactions. 
(Differential weightings of various life concerns in this summation 
would lead to different evaluations for overall life satisfaction.) 
Andrews and Withey found that about twelve life concerns were 
sufficient to explain about 62% of the variance of overall life 
satisfaction, provided they covered the whole of the conceptual 
space and were discrete. The level of prediction was not improved by 
inclusion of more life concerns; variables such as sex, age, race, 
education level and life stage accounted for less than 10% of the 
variance, and are included in the 62% mentioned above. 
Such a linear combination of life concern satisfactions does 
not allow for interactions among these life concern satisfactions 
as expected from the model proposed by Maslow in 1954. Andrews and 
Withey, 1974, could detect no such interactions for a large number 
of life concerns which they tested. For example, even if a 
respondent was in poor health this did not dominate his sense of 
overall life quality by influencing his assessment of other life 
concern satisfactions such as family life or national government. 
Measures of the separate life concerns have been found to be 
more stable and reliable than global measures, and Rodgers and 
Converse, 1975, suggest that this may be because people think more 
about these separate concerns rather than about life as a whole. 
Campbell, et al3 1975, while accepting this view, prefer to use 
direct measures of global satisfaction rather than constructing 
it from the separate concerns because they consider the saving in 
cost is more valuable than the small amount of reliability which is 
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lost in so doing. They are also concerned about using a constructed 
index of 1 ife satisfaction because they thi.nk that the items in such 
an index could lose coherence and integrity over time, even if they 
are associated statistically. This means that over time as conditions, 
social attitudes, and so on undergo change the relationships between 
the items on the index or the actual items themselves may change 
too, so that the index becomes superseded. 
Andrews and Withey, 1976, discuss the selection of indicators 
to evaluate subjective well-being as part of a study of the quality 
of life. The choice will depend on the particular interests of the 
study, resources of time and money, and the precision required; the 
latter is related to sample size, skill and error control. The 
scales used for the responses and the statistics used are determined 
by whether comparisons of concerns, times or populations is the 
aim of the research, and whether the main interest is in dispersion 
or change. They recommend the use of some global measures because 
information about general well-being cannot be inferred from objective 
indicators. Experimentally only those global measures which are 
absolute (rather than relative), general and full range (not referring 
only to especially good or bad aspects) were found to be useful and 
independent of mood. Additionally Andrews and Withey recommend the 
use of about twelve life concern measures, including those of 
particular interest together with those which will : provide a com-
prehensive and independent cover of the conceptual space. Multiple 
item measures should be used for the various phenomena (as shown by 
covariance) to decrease the random errors and thereby increase 
validity. 
I must end this section on a note of caution. The foregoing 
results depend on the questionable premise that statistical co-
variance means that the real relationship exists between the variable 
studied! It may well be that a real relationship does exist between 
the various life concerns and global well-being, but the studies 
reported here in no way prove that it does. It seems to me to be 
unnecessary to predict global well-being from a miscellaneous and 
ad hoc collection of life concerns when it can be adequately assessed 
directly. Therefore I recommend the use of direct measures of 
global satisfaction to assess subjective well-being. Measures of 
individual life concern satisfactions are useful in their own right 
as independent indicators of social and other changes. In this way 
other problems are avoided: the commensurability of satisfactions 
in various life concerns, and the relative impacts of these concerns 
on global well-being. However the comparability of the measurements 
of satisfactions in life concerns and global well-being between 
people and over time is sti 11 indeterminate; the use of a l ongi tu-
di na l study (rather than a replication study) is therefore also 
recommended. 
3.3.2 Evaluation by Others 
Experimental results show that evaluations by others · 
of satisfaction with life or the various life concerns differ 
considerably from self-evaluation. Andrews and Crandall, 1976, 
found that self-evaluations had much higher validity (containing 
65% of valid variance) than ratings by others (with 15% of valid 
variance); the latter method had high method effects. 
Andrews and Withey, 1976, found that misperception of others 1 
feelings is significant. For any particular concern there is only a 
weak correlation between one's own feelings and one's estimate of 
another person's feelings. For global well-being and concerns 'close' 
to oneself people rate their own well-being higher than they rate the 
well-being of others, but for life concerns relatively remote they 
rate their own well-being below that of the well-being of others. 
These results are important for social impact assessment 
because many studies have simply used the opinions of spokesmen to 
evaluate the attitudes of whole affected populations, leaving the 
possibility of quite invalid conclusions. This probably occurs more 
frequently than is realized, and is particularly marked when the 
spokesmen (or respondents and interviewers) are from different 
societies or cultural groups, but it can even occur with different 
social classes or districts; it is due to the use of different 
cultural frames of reference for interpretation. Of course this 
does not discount the usefulness of opinions from experts who can 
assess the situation with the advantage of knowledge of objective 
conditions and perhaps previous experience with similar problems; 
it must be remembered however these opinions are not value-free. 
Therefore such an opinion must be used as well as rather than instead 
of subjective assessments by the affected population . 
An ethical objection has been suggested to obtaining 
people's attitudes to a project or change when it can be anticipated 
that these will have no influence whatsoever on the final decision. 
I do not believe that this should be a deterrent to the inclusion 
of subjective assessments in SIA provided that the interviewer 
states explicitly that the attitudes of the respondents will be only 
one of the factors considered in the decision. Perhaps the repeated 
expression of affected individuals' attitudes may cause a change in 
emphasis in decisionmaking process so that heed is taken; 
furthermore a more enlightened general public will certainly result. 
3.3.3 The Importance of Life Concerns 
As discussed in Chapter 1, the impor tance and impact of a 
given change are different. Similarly Andrews and Withey, 1976, 
have found that the importance of various life concerns to the 
individual bears little relationship to the impact (correlation) of 
the concern to subjective well-being. (The authors found that the 
use of importance weightings did not enhance the prediction of 
global well-being - see Section 3.3 . 1). They suggest that importance 
relates to the position of the concern in the perceptual structure, 
those closer to Self and Family having the highest importance rating. 
Abrams, 1973, reports similar results based on two British 
surveys. The orders of satisfaction and importance are shown in 
Table 3.1. It is notable that more personal life concerns such 
as family life, health and marriage \-Jere ranked as very important 
whereas more ~ life concerns such as education, district, and 
law enforcement are ranked as much less important. (Standard of 
living and financial situation, and spare time and leisure are 
approximate equivalents.) 
TABLE 3.1 
Sa tis faction and Importance of Life concerns 
March 1971 November 1971 
Life Concern Satisfaction Importance Satisfaction Importance 
Marriage * * 1 1 
Family Life 1 2 2 2 
Friendship 2 7 * * 
Heal th 3 1 4 3 
Standard of Living * * 8 4 
Housing 4 5 7 5 
Job 5 4 3 6 
Spare Time * * 6 7 
District 6 9 4 8 
Lei sure 7 11 * * 
Religion * * 10 9 
Democracy * * 11 10 
Education 8 8 9 11 
Law Enforcement 9 10 * * 
Welfare Services 10 6 * * 
Financial Situation 11 3 * * 
* Not included in survey 
Bharadwaj and Wilkening, 1977, using multiple regression 
analysis, dete~mined how the various life concern satisfactions 
combine to explain life satisfaction. They found that the only 
significant life concerns, in decreasing order, were family, health, 
work, community, standard of living and spare time activities. Some 
variation in this order and inclusion of some other life concerns such 
as spiritual matters, national government and environment occurred 
with variations in age, sex and income of the population. It is 
notable that natural environment has inconsequential importance to 
subjective well-being. 
Campbell et al, 1976 point out that it is the more consensual 
concerns which are most able to be improved by changes in government 
policy; however for social impact assessment it must be emphasized 
that the most important life concerns must be identified and protected 
from impairment by 'development', even if they are of a personal 
nature. 
3.4 CONFLICT BETWEEN ATTITUDES, AND OTHER CONSIDERATIONS 
In some cases the attitudes of the potentially affected 
population to the quality of their lives or to a planned project 
will diverge from the opinions of experts in the field or their own 
actual life conditions as indicated by objective indicators. For 
example the members of the local community may want another factory 
to be established in their area to provide more employment, but 
experts consider that based on measurement of the present air quality 
their environment is already suboptimal and the factory could be 
expected to cause further deterioration. Whose opinion should 
prevail? A value judgement must be made as to whether the deteriorated 
air quality or the stress of unemployment would be more detrimental to 
the social well-being of the community and the quality of the life 
of the individuals concerned. The optimum solution, of course, 
would be environmental protection together with increased employment 
if this were politically possible. 
Education of the public would to some extent change their 
attitudes or at least allow an informed consideration of the trade-off 
involved, but it has been suggested that this education could also 
lead to increased dissatisfaction with their present life conditions. 
Hence there is yet another trade-off to be considered, namely whether 
the benefits of informed decisions by the local population outweight 
the possible costs of increased dissatisfaction. 
Differences in attitudes can occur within the affected 
population; each case must be taken on its merits, and it is 
inevitable that the final decision will be political (although where 
possible a compromise should be sought). For example, if it is 
decided that a particular plant must be constructed it may be possible 
to attenuate the social impacts by decreasing its scale or extending 
its lifetime. 
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A second source of conflict of attitudes stems from the fact 
that all development decisions are political value judgements, and 
frequently these tend to have an elitist bias. For example, who bears 
the cost of preserving an existing landscape or grand building? 
Frequently the disadvantaged people of the present must forego 
employment or other benefits in order that the advantaged groups of 
the present and the population of the future (who may enjoy an 
increased standard of living compared to the present disadvantaged 
groups) may have such things. Often projects which would favour 
large numbers of poor people (such as new factories) are controversial 
politically, while those favouring richer minorities (such as opera 
houses) do not cause such a reaction (Eversley, 1976) . Similarly, 
for example, when the building of an inner city freeway is 
considered, the benefits to the more affluent suburban motorist 
commuter are often favoured to the detriment of the inner city poor 
who cannot afford either a car of the costs of relocation, such as 
community disruption and increased distance from facilities, despite 
compensation, if paid (Urban Issues Consultants, 1972). 
While I certainly do not intend to take a political stance on such 
questions I do wish to point out that such biases in decisionmaking 
do occur frequently. A social impact assessment may need to explicitly 
emphasize the attitudes of less able groups within the community to 
balance the inherent biases of the decisionmaker and at least encourage 
an equitable outcome. 
3.5 CONCLUSIONS 
Studies of subjective well-being are an important part of 
soci a 1 imp act assessment for severa 1 reasons. (1) Baseline data 
for Australian populations must be obtained for subjective well-being 
at the global and life concern levels, so that the effects of change 
can be monitored, and those aspects which are particularly sensitive 
to change, identified. (2) Those life concerns which are most 
irrrportant to the affected individuals involved must be identified 
so that projects can be planned so that these aspects above all others 
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are not adversely affected. (3) The attitudes of individuals towards 
planned projects must be sought and monitored so that the public can 
really participate in project development, thereby avoiding many 
secondary soci a 1 impacts as wel 1 as a 1 i enati on. ( 4) Subjective 
assessments by observers and objective indicators are frequently 
misleading and inappropriate for the assessment of subjective we 11-
bei ng and the quality of life. 
Rodgers, 1977, suggests that it is the person environment fit 
which is the interviewing variable between environmental change and 
individual responses such as illness, behaviour change, physiological 
stress, and so on. Therefore, even though the conceptual framework 
and methodology for the assessment of subjective well-being are still 
rather undeveloped, valuable information can still be obtained and 
used for the evaluation of the impacts of proposed projects, and 
the avoidance of undesirable social consequences . 
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PART 3 
APPLICATIONS IN AUSTRALIA 
This group of chapters deals with the application of the 
SIA procedures previously discussed in Australian problems. 
Chapter 4 outlines recommended guidelines for the SIA process; 
Chapter 5 gives an overview of the relevant existing legislative 
framework and discusses the relationship of SIA to this; Chapter 
6 illustrates the recommended approach by discussion of the 
possible development of a coal liquefaction industry at 
Muswellbrook, New South Wales. 
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CHAPTER 4 
RECOMMENDED GUIDELINES FOR SIA 
This Chapter is designed to be a surrunary only - for 
explanations and discussions relevant to the various recommendations 
the preceding chapters should be consulted. There has been no 
attempt to specify the actual procedures to be used fo r SIA, 
because these will .be determined by the purposes and characteristics 
of each SIA . 
As expl~ined elsewhere, this report concentrated on the 
social impacts affecting the individual, but it must be emphasized 
that impacts at other levels in society are no less important. 
The guidelines are organized i n a similar manner to the rest of 
the report: the general aspects of SIA are considered first, 
followed by the use of social indicators and models to study quality 
of life and subjective well-being as part of SIA. 
4.1 
4 . 1.1 
SOCIAL IMPACT ASSESSMENT IN GENERAL 
Organizational Aspects 
SIA should 
be an integral part of the planning and development 
processes, 
use both predictive and normative forecasting 
(see Section 2.6), 
be replicable, unambiguous, unbiased and flexible 
(see Section 1.4), 
predict, measure and monitor impacts for all stages 
of the project, 
include follow- up studies after project implementation. 
study all alternatives (including 'no action'), 
study all significant impacts (regardless of thei r 
characteristics, see Section 1.3), 
4.1.2 
share the objective of ma:rimizing positive impacts 
and minimizing negat i ve impacts . 
Human Aspects 
SIA should 
ask the opinion of the potentiaUy affected population, 
thereby providing another avenue for public participation~ 
have an inf orrrnat i onal and educative role, 
be concerned with impacts on all levels of society -
individuals, families, communities, institutions, 
regions and nations, 
be concerned with al l aspects of the social system_ -
psychological, cultural, economic, and so on, 
ta ke into consideration conflicts of interests and attitudes 
between communities (Section 3.4), 
take into consideration the distributional aspects of the 
social benefits and costs of the project. 
4.2 THE USE OF SOCIAL INDICATORS AND MODELS TO STUDY IMPACTS ON THE 
IN DIVIDUAL 
4.2.1 Quality of Life 
In evaluation of quality of life for SIA purposes, the 
analyst should 
use objective and subjective social indicators conjunct i vely 
to s tudy qu ality of life , an d elu ci da te the rel ation-
ships between external conditions and perceived well-
being (sections 2.3.3, 2.4), 
make explicit all value judgements taken (including those 
associated with the measurement and interpretation of 
objective indicators), 
take care not to confuse indicators and underlying 
con8.i tions , 
4.2.2 
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obtain suffici ent data to enable meaningful interpretation 
of indicators (For example on the basis of age, sex, 
educational level, ethnic background, previous experience, 
ans so on), 
analyse the properties of the indicators used, especially 
with regard to validi ty and reliability (See Section 2.4), 
as far as possible avoid corronensurability problems involved 
in aggregation and compari sons : 
do not use quality of li f e i ndices (see Section 2. 3.2), 
use direct measures of global well - being (see Section 2.6), 
use longitudina l studies (see Section 2.6), 
avoid unjustif iab l e quantification . 
Subjective Well-being 
The evaluation of subjective well-being should include 
the use of unstanda.rdized interviews and then a pilot study 
before undertaking the main questionnaire su rvey, in order 
to eliminate misunderstandings and to ensure completeness 
of scope; reinterviews after a short delay might also be 
worthwh i le (Section 3.2.1), 
an explicit s tat ement to the respondents that the attitudes 
they express will be only one of the factors considered in 
reaching a final decision about the project being assessed, 
studies of the changes over time and the differences 
between corronunity groups in the attitudes and satisfactions 
expressed, 
studies of 
baseline data to determine those aspects of 1 ife most 
sensitive to change (Section 3.5), 
importance of various life concerns to the individual 
(Sections 3.2.2, 3.3.3, 3.5), 
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attitudes towards the project. 
direct assessment of global well-being (Section 3.3.1), 
self-evaluation, not evaluation by others (Sections 3,3,2 
and 3.5), 
the use of multiple item evaluations to increase validity 
(Section 3.2.3), 
consideration of bias, both real and socially acceptable. 
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CHAPTER 5 
THE AUSTRALIAN LEGAL BACKGROUND 
5 .1 ENVIRONMENTAL IMPACT STATEMENTS 
5.1.1 Introduction 
An environmental impact statement (EIS) is a report which is 
designed to i den ti fy and predict the impact on man's hea 1th and we 11-
bei ng (including the well-being of ecosystems on which man's survival 
depends) of legislative proposals, policies, programs, projects and 
operational procedures, and to interpret and communicate information 
about these impacts. This definition assumes that the welfare of 
human beings (in the broadest sense) is the main preoccupation of 
environmental planning. 
An impact indicator is an e 1 ement or parameter that pro vi des 
a measure (at least in a qualitative sense) of the magnitude of an 
environmental impact. However it is noteworthy that it indicates 
nothing about the importance of the same impact. The selection of 
such indicators is a crucial step in the assessment. The most 
widely used impact indicators are standards that have statutory 
authority, such as air and water quality standards. Hhile these 
are useful they do not reflect the totality of human concerns, and 
an EIS which ignores these other components is incomplete and 
sometimes misleading. (Munn, 1975). 
5.1.2 Legislative and Administrative Requirements for Environmental 
Impact Statements in Australia 
In Australia the requirement for the preparation of EIS's is 
largely administrative rather than legislative. Only the Common-
wealth (and this year Victoria) has legislative requirements for the 
preparation of EIS's. The Commonwealth Environment Protection 
(Impact of Proposals) Act 1974-1975 makes it the legal duty of the 
Minister to consider the environmental aspects of all government 
projects, and to request an EIS if necessary. The Act itself is 
largely of an empowering nature, leaving the details to admini-
strative procedures. 
In the other states the law facilitates but does not require 
environmental planning. The administrative arrangements differ within 
these states. Consider the following two examples: 
(1) In Tasmania, under the Environment Protection Act 1973, 
permissions and licences from the Department of the Environment 
administratively may require the preparation of an EIS for develop-
ments by government departments (Section 20) and private developers 
of scheduled premises (Section 24), but not for local government 
controlled developments. Developers of unscheduled premises may be 
required administratively to prepare an EIS under the Town and 
Country Planning Provisions of the Local Government Act 1962. 
( M • C 1 ark , 19 7 6 ) . 
(2) In New South Wales the 'determining authority' has the admini-
strative right to demand an EIS before approval of plans for develop-
ment; if there is any controversy over this decision then the 
matter is referred to the State Pollution Control Commission. 
However this latter body can also intervene on its own initiative 
or at the direction of the Minister. 
The first example illustrates administration of environmental 
impact statement requirements by a central agency. The second 
example illustrates a more dispersed type of administration of EIS 
procedures, with the central agency acting mainly as a referee for 
disputed cases or in controversial issues. 
5.2 CRITICISMS OF ENVIRONMENTAL IMPACT STATEMENTS 
5.2.1 EIS 1 s Prepared in Australia 
Mosley, 1975, presented a criticism of earlier EIS 1 s 
produced in the Australian states at a symposium just prior to the 
enactment of the Commonwealth Environmental Protection (Impact of 
Proposals) Act 1974. The advantages that he saw of the EIS 
technique were that it enhanced integration of environmental 
considerations into the planning process, had an educational 
influence on both the public and planners, and encouraged data 
collection and evaluation. He also noted that the proponents 
considered that the EIS was a hindrance to progress, while some 
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conservationists and others were alarmed at the ease with which 
development permits were granted notwithstanding the preparation of 
an EIS. 
According to Mosley, problems arising with the use of EIS 
procedures include: 
(1) EIS's need not be prepared when in fact they ought to be, 
for example the Newport Power Station proposal in Victoria. 
(2) The making of the final decision before the EIS is completed, 
for example the Manjimup woodchip proposal in Western Australia. 
(If a project cannot be delayed for the completion of the EIS, 
control can be maintained by use of the Indenture Act, or by the use 
of conditions on the permits required. Of course this only allows 
environmental safety, not the optimum project). 
(3) Omission of the 'no action' alternative. 
(4) Incomplete consideration of the consequences of the project. 
(5) Difficulty of access to the reports by the public. (This 
problem has been compounded by the high cost of more recent reports). 
With reference to points (1) and (2) above, the Administra-
tive Procedures under the Commonwealth Environment Protection 
(Impact of Proposals) Act 1974-1975 paragraph 2.1 states that as 
soon as possible after the proposed action has been first formulated 
the proponent must supply to the Minister of Environment the 
required information to determine whether an environmental impact 
statement will be necessary. Delays at this stage and delays or 
inappropriate decisions by the Department of Environment could 
allow such problems to arise. 
The NCDC, 1976, sees the limitations of the EIS procedures 
as overemphasis on environmental matters in the planning process, 
diversion of manpower from planning, and resultant difficulties for 
on-going town planning. It expresses difficulties also in obtaining 
the views of disadvantaged groups and in assessing the unexpressed 
views of future residents. (It is of course very comforting that 
this body is even aware of these two difficulties!). The NCDC 
however sees advantages in the more comprehensive view that is 
formed both for planners and the public, and in the necessity to 
consider alternative courses of action. 
M. Clark, 1976, observes that the cost of preparation of an 
EIS can be very much less than the cost of corrective measures later, 
by identifying potential trouble areas and legal problems, both 
statutory and common law (such as nuisance, trespass and negligence). 
Munn, 1975, also makes this point. 
In their Annual Report for 1976-77 the State Pollution 
Control Conmission· of New South Wales lists nineteen EIS 1 s which it 
has studied. Of these, four were given approval with constraints 
such as water quality .controls, sewage disposal requirements, and 
separate approvals at various stages of the development. Some 
were referred for local consideration, and only one (a quarry) was 
refused outright on the grounds of being visually offensive. Five 
projects have on-going assessments, and three were given recommend-
ations for inclusion in the EIS. 
5.2.2 EIS 1 s from the United States of America 
Friesema and Culhane, 1976, published an extensive criticism 
of EIS 1 s prepared under the National Environmental Policy Act 1969 
(NEPA), which requires that administrative agencies prepare EIS 1 s 
for major actions significantly affecting the quality of the human 
environment. They report a host of criticisms from plaintiffs, 
including that some EIS 1 s were inadequate, non-scientific, 
squandered time, money and talent, bear little relationship to the 
actual decision, and were prepared after the basic development 
decisions had been taken. However the authors attribute these 
deficiencies to the unattainable norms associated with the EIS 
process. (EIS 1 s are expected to be scientific and interdisciplinary, 
holistic, to evaluate the unquantifiable, to mitigate all damage, 
and to optimize and co-ordinate with all other policies. However 
the bureaucratic decision-making process is not holistic but 
incremental, and does not optimize but makes minimum satisfactory 
decisions). 
These authors observe that EIS 1s have meant increased access 
to the decisionmaking process by public interest groups, and some 
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means of control by government of powerful client groups. Friesema 
and Culhane assess that while EIS's have been discouraging in terms 
of their quality, they have been politically effective in improving 
the social and environmental sensitivity of government decision-
makers, despite paying only lip service to the social causes of 
environmental problems. 
Winder and Allen, 1975, found 88% of the EIS's they studied 
rated 1 poor 1 for social impact treatment. 
Westman, 1973, reports that of 200 EIS's studied in the 
USA, in no case did adverse comments cause abandonment of the 
project; no enhanced awareness of previous errors and deficiencies 
seemed to be apparent since many of these were repeated in sub-
sequent assessments; and there was no evidence of improvements in 
regional planning when concurrent projects were being assessed. 
5.3 SOCIAL IMPACT ASSESSMENTS IN THE UNITED STATES OF AMERICA 
The Council on Environmental Quality (CEQ) in 1973 revised 
the CEQ NEPA Guidelines, particularly with respect to the 1 Human 
Environment•: 
• ... Many major Federal actions .•. stimulate or induce 
secondary effects in the form of associated investments 
and changed patterns of social and economic activities. 
Such secondary effects, through their impacts on 
existing community facilities and activities may often 
be even more substantial than the primary effects of the 
original action itself 1 • (102 Monitor, Volume 3, No. 4, 
May 1973). 
This implies the necessity for human, societal and sociological 
analyses (Savatsky, 1974). 
Consequently social impact assessment (SI~) hqs been 
executed in the USA. C.P. Wolf, 1976, describes social impact 
assessment as symbolizing the assumption of social responsibility on 
the part of public authorities and its imposition on private 
citizens. 
Friesema and Culhane, 1976, also criticised social impact 
assessments in the USA. They are often limited to beneficial 
economic consequences, and rarely address other aspects (such as 
49 
status, culture, ethnic groups, community effects). For example they 
simply state that the population will double, without considering the 
implications for services, crime rates, residential displacement and 
changed lifestyles. They even attempt to bury real issues such as 
minority group claims, and make no attempt to ameliorate any adverse 
impacts that they do actually identify. 
These authors give as explanations for the inadequacies of 
SIA's that there is a common misunderstanding of the scope of SIA, 
lack of enforcement of CEQ guidelines by court and other actions, 
inappropriate backgrounds of assessors, the difficulty or impossib-
ility of precise assessment and prediction of social phenomena, and 
the existence of taboo subjects for written reports. On the latter 
point they explain that while subjects like status, culture and class 
violate the myths of the undifferentiated public interest of public 
bodies and are therefore politically harmful, the commentors on 
EIS's are not bound by such taboos, and can hence force such aspects 
to be at least formally considered, even under threat of legal action 
on the grounds of an inadequate EIS. (Of course such court actions 
are not possible in Australia). 
5.4 CONCEPTS OF 'ENVIRONMENT' IN AUSTRALIAN LEGISLATION 
In Australia only the Commonwealth legislation specifically 
defines 'environment' to include man's social network of relation-
ships. In the Environment Protection (Impact of Proposals) Act 
1974-1975,' "environment" includes all aspects of the surroundings of 
man, whether affecting him as an individual or in his social 
groupings' . 
The definitions in the appropriate state acts include only 
the physical or visible aspects of man's social setting: 
(1) Environment Protection Act 1970 (Victoria), ... 'and the social 
factor of aesthetics'. However in the Guidelines for Environmental 
Assessment 1977 by the Ministry for Conservation in Victoria, the 
aspects to be considered include the social environment, recreation, 
and human communities (including public opinion). 
(2) Environment Protection Act 1973 (Tasmania), no social aspects 
are specified. In the Guidelines and Procedures for Environmental 
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Impact Statements produced by their Department of Environment it is 
stated that changes to historic features, effects on scenic or 
recreational aspects, visual effect, estimates noise levels and 
improved access must be dealt with. 
(3) Environment Protection Act 1971 (Western Australia),' ... the 
social factor of aesthetics .•. •. 
(4) Environmental Protection Council Act 1972 (South Australia), 
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••• includes any matter or thing that determines or affects the 
conditions or influences under which any animate thing lives or 
exists ... •. 
(5) State and Regional Planning and Development, Public Works 
Organisation and Environmental Control Act 1971 (Queensland), refers 
only to 'living matter' as its point of reference. In their 
Procedural Manual for Environmental Impact Statements in Queensland 
they refer specifically to historic sites and aboriginal relics as 
aspects which must be included. 
(6) State Pollution Control Commission Act 1970 (New South Wales) 
gives the responsibility for environmental protection to this body, 
but does not define 1 environment 1 • In their Principles and 
Procedures for Environmental Impact Assessment in New South Wales 
(1974), 1 environment' is defined as 'that which "surrounds" and 
is therefore the condition or influence under which any person or 
thing exists or is developed'. The environmental factors to be 
considered include those which are aesthetically displeasing or 
visually offensive, noise which impairs the enjoyment of life, and 
factors impa,ring the quality of life by damaging or destroying 
historical, cultural and other desirable features. 
In summary, while the Commonwealth legislation does enable a 
comprehensive view of the social meaning of environmental impact to 
be taken, the state legislations either exclude social factors 
completely or allow the consideration of only limited and rather 
peripheral social concerns in their environmental assessment and 
protection acts. The opinion has even been expressed that there is 
a general resistance in the states to enactment of any other social 
effects, because firstly this reflects on what is not now being 
done, and secondly that such social concerns are regarded to be 
inherent in all present environmental considerations. 
5.5 PUBLIC INVOLVEMENT THROUGH ASSESSMENT PROCEDURES 
There are three ways of public involvement in environmental 
(and social) impact assessment procedures. These are through public 
inquiries and by cormients on prepared EIS 1 s, court actions, and as 
part of the input for the assessrrent itself. 
5.5.1 Public Comment and Public Inquiries 
Under paragraphs 6.1 and 6.2.1 of the Administrative 
Procedures Under the Environment Protection (Impact of Proposals) Act 
1974-1975 draft environmental impact statements must be made 
available for public comment under direction of the Minister (except 
where exemptions are granted by him). 
Public inquiries can be directed by the Minister if he sees 
fit under these administrative procedures paragraphs 7.1 and 7.2 
when an environmental impact statement has been prepared. To date 
none has been set up under this provision. Public inquiries can 
also be directed by the Minister under the Act itself, S 11 (1) 
whether or not an EIS has been prepared, and under this power the 
Fraser Island and Ranger Uranium inquiries were held. Some state 
legislations also allow direction ofpublic inquiries (for example 
the State Pollution Control Commission Act 1970 (NSW) S 23). 
It must be noted that only experts and well-educated and 
well-informed members of the public would have the interest and the 
ability to participate in these forms of public involvement. Even 
with the support of organisations such as conservation bodies the 
balance of information, resources, and time must favour the 
proponents and the Government. It is thought by 0 1 Riordan, 1976, 
that such public involvement in the EIS procedure could exacerbate 
the maldistribution of resources in the community since politically 
able groups of citizens can more readily exploit the system to 
their own ends rather than for the public interest as a whole. 
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5.5.2 Court Actions 
In the United States of America court challenges under 
NEPA to government and administrative decisions are a powerful tool 
for environmentalists. The legislation does not allow the halting 
completely of procedures on the basis of an adverse or inadequate 
EIS, but it is a valuable delaying technique, as .demonstrated by 
the Trans Alaskan pipeline and Calvert Cliffs nuclear power plant 
cases. (Westman, 1973). In the USA, citizens or groups who are 
directly or even indirectly affected by a project can gain standing 
to challenge the Administrator or company for failing to comply 
with pollution laws and standards or the Administrator or CEQ for 
passing an inadequate EIS. 
However in Australia a citizen must show damage to the 
enjoyment of his property rights or be more adversely affected than 
anyone else in public nuisance by a project before he can get 
standing. Furthermore such actions must of necessity be post hoc 
rather than part of the planning process. There is no mechanism for 
private suits for damage to common property. 
Such court actions clearly favour the elite, and are far 
beyond the reach of the ordinary citizen in Australia. Furthermore 
they are retrospective, with only the possibility of an injunction 
at best and a small compensation otherwise as a result. 
5.5.3 A Component of the Assessment Procedure 
Social impact assessment, whether it is a separate procedure 
or an enforced part of environmental assessment, can be a vehicle 
for the expression of the views of the impacted community and 
individuals about how a project (or any other environmental or social 
change) will affect them. Of course necessary care must be taken to 
obtain the views of these people rather than superimposing the views 
of the assessor, other experts, or community •representatives'. In 
this way social impact assessment could be an important (and perhaps 
the only) way that the less influential and less able members of 
the public can have some say in determining their own future. In 
this way the hwran meaning of environmental change can be studied 
within the existing legal framework or with only min9r modifications. 
5.6 CONCLUSIONS : THE NEED FOR AND INCORPORATION OF SOCIAL IMPACT 
ASSESSMENT IN AUSTRALIAN LEGISLATION AND ADMINISTRATION 
Clearly EIS legislation in Australia does have its problems 
and inadequacies. While the federal act does theoretically embrace 
the whole social structure, in practice EIS 1 s deal only with the 
economic, demographic and perhaps historical cultural aspects but 
not the living corranunity and its needs, and the well-being of the 
individuals within it. The state acts variously include only the 
aesthetic and nuisance aspects of environmental impact on humans, 
or none at all. Undeniably the other animate inhabitants of our 
land are important and do need legal protection, but surely it is 
the very existence of the human spirit which sets man apart from 
these organisms, and it too must be heeded and protected. 
Preferably I would like to see legislation similar to the 
Commonwealth Act in the states, but it would be imperative that the 
social aspects of environmental assessment be enforced. Within 
the ambient state administrative procedures for environmental 
assessment it is possible to design legislation and procedures to 
cover the social aspects of human surroundings. Whatever its legal 
framework, social impact assessment must be introduced and executed 
in Australia so that 1 development 1 is not allowed to occur at the 
expense of our already atrophying social network and culture. The 
human meaning of environmental change must be taken into consider-
ation in the evaluation of proposed projects and changes. 
CHAPTER 6 
DISCUSSION OF THE POSSIBILITY OF ESTABLISHING A COAL LIQUEFACTION 
PLANT AT MUSWELLBROOK, N.S.W., PARTICULARLY WITH RESPECT TO ITS 
SOCIAL IMPACTS 
6.1 INTRODUCTION 
6 .1.1 The Resource Base for the Plant 
In the Joint Coal Board Annual Report for 1974-75 the 
Singleton Coal Measures are described as being by far the most 
suitable coal deposit for the development of a coal to oil processing 
industry. In the Upper Hunter Valley the surface has been eroded 
to expose extensive coal measure outcrops, and south from Muswellbrook 
the folding and faulting further increase the potential for l~w-cost 
open cut mining. 
The Gas Developments Corporation (GOS) Report of 1975 
describes the coal from the Vaux and its overlying seams as being 
very suitable for this process, being low rank high volatile B 
bituminous coal. This deposit is located about 135 km west of 
Newcastle, just west of the Muswellbrook anti cline It was estimated 
to contain enough coal to operate a 30,000 bbl/day coal liquefaction 
plant for 20 years. It is most economical to site the conversion 
plant close to the mine to minimize coal transport costs. (Liquid 
fuels are readily and more cheaply transported). 
However these plants require large quantities of \'Jater for 
cooling and processing, the amount of which depends to a small extent 
on the actual process, but particularly on whether air or water 
cooling is used. GDC estimated that for a 30,000 bb l/day plant the 
make-up water required would be 6.32 x 106 gallons per day, and this 
is in general agreement with other estimates in the USA, for example 
4.18 to 7.81 x 106 gallons per day by Lemmon et al, 1977. In fact 
the water supply and treatment are expected to account for 8% of 
the capital costs of the plant (Stewart, 1977). 
Therefore potential coal liquefaction sites require both 
large low-cost extraction deposits of suitable coal and ample 
supplies of reasonable quality water. Muswellbrook has both of these. 
6.1.2 Other Considerations 
The resource base should not be the only criterion for 
evaluation of coal liquefaction plants. The environmental and social 
consequences, and the broader issue of whether such technology should 
be introduced at all must be seriously considered. 
6.1.3 The 1 No Action' Alternative 
It is clear that the Singleton Coal Measure will be mined 
because it is such a valuable energy resource. Consequently the 
'no action' alternative must effectively be coal mining without a 
coal liquefaction plant. The use of prime black coal for liquid 
fuel production has a high opportunity cost because the coal could 
be more rationally and effi~iently used as a prime energy source; 
liquid fuels can be better obtained from oil shale, or even brown 
coal which has a lower value as a prime energy source. 
Environmental problems related to coal liquefaction plants 
must be taken into account. These include air and water pollution, 
and health hazards for both workers and the population in general. 
The water supply for other users of the water resource will 
be affected in two ways: the quantity of water available for other 
users could be reduced, and the downstream water quality will be 
adversely affected both by increased salination and other chemical 
pollutants. Both these affects could result in environmental, 
economic and social problems. 
Heal th hazards can, according to the LR. D. A. report 
Synthetic Liquid Fuels Development: Assessment of Critical Factors, 
1976, be attributed to both industrial pollutants and increased 
population. Hence the health hazards will be proportional. to the 
square of the amount of development. Health hazards can be of a 
physical and physiological nature, such as carcinogens, trace 
elements, heavy metals, sulphur and nitrogen oxides, occupational 
factors, noise, dust, increased traffic, overloading of water and 
sewerage services, and increased exposure to pathogens. However 
health hazards can also be secondary impacts related to 
psychological stress. 
Social problems include both broad national issues and impacts 
on the local community. The most important social issue to be 
decided is whether a liquid fuel-based lifestyle is a tenable or 
desirable future. Other alternatives must be considered to be viable 
and preferable to remaining locked in a petroleum-based economy. 
Social impact assessment will be discussed later. 
6.1.4 Alternative Projects 
If the development of a coal liquefaction plant is 
considered desirab.le, then options exist for the type of process to 
be used; pyrolysis, hydrogenation,synthesis and solvent refined 
coal. The details of these processes need not concern us here 
because their social impacts can be considered to be similar. 
However there are significant differences in other aspects. 
Ste1-1art, 19?7, considers pyrolysis to be very suitable for the 
Hunter Valley if it is developed in conjunction with a power station 
to utilize the large quantities of char produced, because it is 
the most energy-efficient and lowest cost process. Low severity 
solvent refining is reported by Lemmon et al, 1977, to have lower 
water requirements than the other processes. The Gas Developments 
Corporation carried out its evaluation for the N.S.W. Government 
based on the H-coal process, which is a catalytic hydrogenation 
process. 
6.2 SOCIAL IMPACT ASSESSMENT 
The Institute for Mining and Minerals Research, 1976, 
states that changes in socioeconomic balances are the largest 
environmental impact of coal liquefaction plants. The social 
impacts of the development of a coal liquefaction industry would 
occur at two distinct levels - the national and the local. The 
effects associated with this technology at the national level are 
the most consequential, but the local impacts are important for 
the affected individuals and communities. The national issues will 
be summarised. The assessment of the local impacts will be 
discussed more fully in order to illustrate the general procedure 
for social impact assessment that was recommended in Chapter 4. 
6.3 NATIONAL ISSUES 
As shown in Table 6.1, Australia 1s major fuel source is oil. 
The major increase in the use of petroleum products has been in the 
transport sector (which also includes other remote or mobile energy 
uses) . 
TABLE 6.1 (Urie and Meldrum, 1977) 
Contribution b.}:'. Fuels to Primart Energ.}:'. Reguirements 
(% of tota 1) 
Bl .a ck Brown ~food , Oil Natural Hydro-
Coal Coa 1 Bagasse Gas electric 
1960/61 42.1 11.6 6.7 38. 3 1.3 
1970/71 30.5 10 .6 3.7 49.7 3.5 2.0 
1973/74 28.8 10.3 3.2 49.1 6.7 1. 9 
1975/76* 30.7 10.6 2.7 46.l 7.8 2.1 
* pro vis i ona 1 only 
Some amount of conservation of oil is possible (under the influence 
of higher prices) by substitution of human effort and other forms 
of energy, and increased efficiency of oil use. Stewart, 1977, 
estimates that industrial uses of oil could be reduced by 10-20% by 
increased efficiency. However in Australia conservation in the 
transport section will be more difficult without radical changes -
Stewart estimates that by 1985 80% of liquid fuel will be used for 
transport. Light and middle distillates are the fractions most used in 
transport, and Australian crude oil has a higher proportion than 
Middle East crude oil (see Table 6.2). Consequently as 
supplies of Australian crude oil decrease the amount of available 
TABLE 6.2 (Stewart, 1977) 
Approximate Percentage Composition of Fractions Obtainable by 
Refining of Crude Oil 
From Aus tra 1 i a From the Middle 
Light Dis ti 11 ate 46 33 
Middle Distillate 36 31 
Fuel Oil 6 27 
East 
light and middle distillates wi 11 fall. The deficit could be obtained 
by coal liquefaction or possibly more feasibly from oil shale. 
The foregoing analysis assumes that current trends in energy 
use will continue (with some adjustments due to the increasing 
scarcity of oil). There is no fundamental reason that society 
should remain tied to and dominated by a high energy petroleum-
based economy, with its associated and ever more evident detrimental 
social impacts and diminishing returns of production per unit of 
energy used. While standard of living (in terms of goods and 
services produced) has been linked with the extent of per capita 
energy use, it is becoming clear that standard of living so defined 
and quality of life are not the same thing. Consequently the 
assumption that this petroleum-based economy should continue in the 
future even in the medium term, which seems to be inherent in current 
discussions of Australian energy policies, must be questioned, and 
the objectives of society rationally examined before any coal 
liquefaction projects are commenced. 
I believe that it is imperative that a SIA of the current 
Australian energy policies be carried out without delay. The 
impacts of these policies will be extensive and in some cases 
intensive; by comparison the social impacts of the coal liquefaction 
plants on their local populations will be rather insignificant. 
Impact indicators of objective conditions and subjective attitudes 
should be employed. The opinions of experts and the general public 
(after the latter has had adequate access to unbiased information 
about all the alternative energy futures and their consequences) 
should be sought, and hence the most socially desirable alternative 
identified. Clearly other factors such as political, environmental, 
economic and resource concerns will also need to be considered. 
Only after the optimum energy future has been thus identified can a 
teleological approach be used to determine any changes to present 
energy use patterns which will be necessary to facilitate 
attainment of that objective. 
6.4 IMPACTS ON THE LOCAL COMMUNITY 
The impacts on the local conmunity can be studied by 
looking at the various types of variables described by Bunge, 1975 
(as explained in Chapter 2). 
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6.4.1 Observable Variables Valuable in Themselves 
The GDC, 1975, report contains data for Muswellbrook with 
respect to population and population structure, employment in various 
industries, and level of education (based on the 1971 Australian 
Census). The population has remained fairly stable, declining by 
3.94% from 8125 in 1971 to 7805 in 1976 (possibly related to the 
completion of construction of the Liddell Power Station). More 
recent values for the other variables should also be obtained, but 
it is likely that they have not changed markedly - a decline in 
employment levels and an increase in education levels could be 
expected. 
In 1971 the labour force was 3,300. A strip mine and 
operating coal refinery producing 30,000 barrels per day of liquid 
fuel would employ 600 to 700 people directly (Gas Developments 
Corporation, 1975; E.R.D.A., 1976). Service industries would employ 
a further 900 to 1800 people, depending on the value of the 
appropriate multiplier (Gas Developments Corpor-ation, 1975; 
Institute of Mining and Minerals Resource, 1976) - this multiplier 
is affected by population characteristics, unemployment levels and 
existing services. The total population would increase by a 
factor of 6.5 over the workers directly employed by the plant due 
to secondary jobs created and the dependents of all these employees 
(ERDA, 1976). This would result in an increase in population for 
Muswellbrook of about 3,900 persons, 50% of the present population, 
if all new employees were new residents. Such a population 
increase would have a large impact on the community itself and on 
its facilities and services. 
The GDC report states that almost all the degreed persons 
required to operate a new plant would have had to be imported to 
Muswellbrook in 1971. In Table 6.3 employment by industry in 1971 
is shown (derived from GDC report). During that year the Liddell 
Power Station 13 km south was under construction. It will be seen 
that Muswellbrook is largely a service and retail centre, although 
some mining and manufacturing is undertaken. The introduction of 
a strip mine and coal ,refinery \1/ould increase the relative 
importance of mining and manufacturing in the economy of the town, 
TABLE 6.3 
EMPLOYMENT BY INDUSTRY - MUSWELLBROOK 
(Derived from Gas Developments Corporation, 1975) 
Industry 1971 Projected-After 
Introduction of 
Subtotal Coa 1 Refi nert 
Mining 284 
Manufacturing 297 581 ) 1280 
Rural 61 ) 
Electricity, Gas, Water 389 ) ) 
Construction 616 ) 
Wholesale/Retail 562 ) ) 
Transport and Storage 161 ) 
Communication 72 ) 2760) 3660 (to 4560) ) 
Finance 135 ) 
Public Administration 98 ) ) 
Community Services 275) 
Entertainment, Recreation 212 ) ) 
Others 140) 
Total 3302 5000 ( to 5900) 
but should not drastically change the character of the town itself. 
Of course the general amenity could be changed due to increased 
pollution. 
6.4.2 Impact Indicators 
Impact indicators should be used to monitor the underlying 
processes of change which occur at all stages of the project. This 
is necessary in order to accumulate information for use in the 
prediction of impacts of future projects as well as to facilitate 
planning, anticipate and either prevent or ameliorate problems 
for the Muswellbrook community throughout the life of the industry. 
There would be four distinct phases, each with its particular social 
impacts: planning, construction, operation, and post-operation. 
Many of the problems usually associated with the introduction of a 
limited-life large-scale industry into a smaller community, 
(called the boom town effect) should be avoided or attenuated in 
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Muswellbrook because the community is partly urbanised already with 
many of the community and commercial services already present, and 
because during 1965 in response to the planned construction of the 
Liddell Power Station 14 km to the south the Muswellbrook Municipal 
and Shire Planning Authority was established. (The impacts could be 
expected to be much more marked in a locality like the Oaklands 
Basin which is also under consideration as a site for a coal 
liquefaction industry, and which has not previously experienced a 
large local limited-life industry and remains largely rural). Even 
in Muswellbrook the degree of impact will depend on the duration 
of each phase of the project and on the quality of the social and 
environmental planning which is carried out. Communications with the 
general public about the project plans may allay uncertainty .and 
allow adaptation. (For example, businessmen and other secondary 
employers will know the scale and duration most appropriate for 
their investment). 
Observable variables which are useful as indicators include 
objective social indicators, observed behaviour patterns, and 
subjective social indicators. Such variables are merely symptomatic 
of underlying problems; the relationship between the symptom and the 
cause is variable, often indirect, and sometimes highly complex. 
It must be remembered that it is the causes and not the indicators 
which are important to the well-being of the community and its 
individuals. For example, increased imprisonment may reduce the 
observable crime rate but this does nothing to alleviate the social 
problems which led to the misdemeanour. 
Objective Indicators and Observed Behaviour Patterns 
These measures can be valuable in assessing and monitoring 
the quality of life of the community and its individuals provided 
their limitations are borne in mind. It must be stressed that 
economic well-being (standard of living) is not equivalent to 
quality of life, except when the household income is less than 
the minimum adequate level for its needs. In fact economic well-
being can increase while the quality of life deteriorates because 
of pollutants, stress, breakdown of community networks or loss 
of identity, etc. 
Data which is suitable for use as objective indicators is 
readily available, for example statistics on employment and community 
services. Some of the useful statistics would be rates of unemploy-
ment; wage rates; noise levels; crime rates; occurrence of 
infectious diseases; air and water quality data; land valuations; 
and per capita provisions of schools, hospital beds, recreation 
facilities, etc. 
Clearly these matters are important to a corranunity, 
particularly when the values of the variables change rapidly. 
There is no question that adequate services and employment are very 
necessary for corrrnunity well-being, and the introduction of large 
numbers of newcomers can strain corranunity resources. Even the mere 
fact that many people with different age and family structures to 
the permanent residents come to a town can change the nature of the 
society, and lead to problems of integration and conflict. Further-
more disparity between the incomes of workers in the new industry 
and other workers can cause dissatisfaction and changed expectations. 
Increasing land values and the ensuing increase in rates could 
cause financial hardship for some people. On the other hand the 
increased opportunity for employment could greatly increase 
community well-being, especially in times of high unemployment and 
rural recession; however it is known that it also increases the 
number of students who do not complete their high school education. 
At the end of the life of the plant further social and 
economic problems occur as many people move out, leaving an excess 
of community services, housing, and an economic depression for 
the local area could follow. 
There is considerable evidence, as discussed previously in 
Chapter 2, that such external concerns are not closely related to the 
individual 1 s perception of his own well-being, and hence his 
quality of life. However when these objective indicators are used 
in conjunction with subjective social indicators a more complete 
understanding can be gained. 
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Subjective Indicators 
Data for use as subjective indicators must be obtained using 
interviews and questionnaires, with the local potentially affected 
population as respondents. A longitudinal study of a sample of the 
Muswellbrook population at all stages of the project and particularly 
during the planning, construction, operational and decommissioning 
phases of the plant (if it proceeds) must be undertaken; longitudinal 
studies avoid some of the problems of differential bias and 
comparability of the meaning of the responses. Both permanent and 
new residents must be studied (although the survey of the latter 
groups might not cover all stages of the project); the dispersion 
between the groups and the changes over time within the groups are 
both relevant to the SIA of the project. 
Preliminary unstandardized interviews with representatives 
of each group in the comnunity should be carried out to ascertain the 
exact issues, life concerns and so on which should be included in 
the study. This would be followed by standardized interviews. First 
a pilot questionnaire using a small number of respondents should be 
run in order to minimize word-specific and other interpretation 
problems from the point of view of both interviewer and respondent; 
it may be expedient for the interviewer to be an infor~d member 
of the local community. The main questionnaire study would follow, 
with reinterview of at least some respondents after a short time to 
allow them to think about the issues and their responses. 
The questionnaire should be designed to study several 
aspects of individual well-being. 
(1) General life satisfaction (global well-being) evaluated from 
direct questions rather than compiled from measures of satisfaction 
with life concerns. Although expectations may well rise with 
increased urbanization and economic well-being, it is the 
individual 1 s perception of how well-off he thinks he is that affects 
his subjective well-being. 
(2) Satisfaction with life concerns, especially family and other 
close relationships, health, income, job, and community; other life 
concerns which are suggested as relevant during the preliminary 
interviews and pilot survey should also be included. 
(3) The life concerns considered to be most important to the 
individual. 
(4) Attitudes towards each of the alternative projects (including 
'no action'); the magnitude and type of impacts on the individual 
may well be detennined by their attitude towards the ultimately 
chosen alternative. 
(5) Previous experience of comparable situations. Many people in 
Muswellbrook would have experienced the impacts that the Liddell 
Power Station brought about on themselves and their community. (A 
population drop of about 4% from 1971 to 1976 was probably in part 
related to completion of construction of this plant). 
(6) Knowledge about and involvement in the project under study. 
There is disagreement about whether knowledge about a project 
affects the attitudes of the individuals towards the project. 
( See Chapter 1) . 
(7) Factors relating to community net:works (which have not been 
discussed in this report); the affects of newcomers and increased 
industrialization on previously existing networks; problems of 
alienation towards and among newcomers. 
(8) Other variables which might prove relevant to the assessment 
must also be obtained; age, sex, education level, life stage, 
occupation, quality of affect (how the respondent is feeling). 
It has been expressed that the attitudes women have is crucial for 
corrmunity well-being, and yet this aspect is generally overlooked 
in SIA. 
It is recoITUTiended that the questionnaire is designed to 
check for bias towards socially-accepted responses by inclusion of 
opposite questions such as 'On the whole do you think that "no 
action" would be the best alternative?', and elsewhere 1 It is 
generally thought that the "no action" alternative is unwise, do you 
agree?'. Multiple items for each phenomenon (2 to 3 questions) 
must be allowed, for example with respect to income, 1Are you 
satisfied with your income?' and 1 Do you find your income adequate 
for your needs?' to increase validity. Allow a seven-point scale 
for responses, and exclude evaluation by other people. (All 
these points are discussed in detail in Chapter 3). The questionnaire 
should also be designed to avoid unreal biases and to facilitate 
sta.tistical analysis, but I am not competent at this stage to discuss 
the relevant theory of statistical analysis and sampling techniques. 
This does not mean that such problems are not important for the 
analysis of subjective well-being, and would have to be grappled 
with before the SIA could be carried out. 
The purposes of such an analysis of subjective well-being 
would be: 
(1) To use the attitudes towards the alternative projects in the 
assessment of their feasibilities. 
(2) To understand the effects of previous experience, knowledge, 
involvement and so on on the attitudes towards the project and on the 
nature and magnitude of the impacts due to the project. 
(3) To relate attitudes towards the project to impacts due to the 
project. 
(4) To study changes in satisfaction with life and its concerns 
at various stages of the project and between the community groups. 
(5) To alleviate or prevent impacts on the most important life 
concerns. 
(6) To minimize disruption of community networks, and to facilitate 
formation of support networks for newcomers. 
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APPENDIX 1 The Use of Time Budgets 
Based on work being undertaken in CRES it has been 
suggested that the technique of studying time budgets could be a 
useful part of SIA. The use of an individual 1 s time is funda-
mentally related to all aspects of quality of life, both life 
conditions (such as income and housing) and subjective well-being 
(such as satisfaction with his job and satisfaction with family 
life). The understanding by the potentially affected populations 
of the impacts of a project on their personal time budgets will 
influence their attitudes towards this project; however I believe 
that this is implicitly taken into account now. The introduction 
of a project into a community in a rural or undeveloped region 
could be associated with radical changes in individuals' time . 
budgets. 
This approach has not been considered in this report. In 
the case of the possible coal liquefaction plant for tluswellbrook 
it is not particularly relevant; hov1ever in the case of the siting 
of such a plant in the Oaklands Basin the use of time budgets 
might be applicable as part of the SIA. 
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